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fr fppfospnis hytliopcn, Imloqen or lowf?r nlkyl. 
ippicseiHs a lower nlkyl or a substilulcd or iiftsiibsli 
lulrd cntbocyrlir aryl proiip. 

M'- rcp»ese»»ls hydtopen or n lowpi nlkyl. pntl 
n IS tl 10 0. n beintj 0 when M* rcprcserils lower nlkyl. 
nrp rfisclosed ns nn oclivc Ihrrnpciilic suhstnnces for Htr 
br^olniprii of tnflninrnntor y condHions, alleipic conditions 
nnri iliso'rinrs related to loss of gestro-intpslinnl Integrity 



di phannnccutically acceptable salts tu solvates ihtMcnl. m 
wliich 

n' icpieseius hytJ'oyt-**^ lowc atVyt t)r!Mi(>. 



M' feptesciits hydiot)nn. o !(»wrr nlkyl tjKuip. m CH". 



n' represents »• -drogen. a lower oikyi (povrp. or CH". 

n" ropiesrnts hydrogen or n Irtwer nlkyl p<nup. 
n'* represents hytlroiien or n Ic^wr^r nlkyl tpwpp. 
IV' represents Ityrlrotirrn. a lowrM alkyl. a siibstttuted rn 
unsubstitvjtcd nryl u^'^^l*- ^' ' ^-U^*'*'*- 
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The present iuventiou relates to be.izi.iuidazoies , 
pcocenseg Cor their maimCncture, pha nnnceu tica i 
preparations containiny them, and their use in the 

tro.t tmeii t of vari.oun dinordera. 

It is known that certain arachidonic acid metabolites 
may produce harmful eCCects in man. For example, 
products produced via lipoxycjenation oC the acid, for 
example the leukotr ienes , are implicated in the 
pathology of arthritis and inf la.mnation. as well as in 
tJ>e production and the pathology of asthma and other 
allergic diseases. Accordingly, a compound capable of 
selectively inhibiting 5-1 ipoxygenase while having 
weaker inhibiting eCCects on the cyclo-oxygenase e..7.yme 
is beneficial by preventing the formation of 
i,ifla.muatory and broncliocons trictor mediators while 
having little inhibitory effect on protective 
prostaglandins in the stomach or on the bronchod ilatory 
cyclo-oxygenase products, for example, prostacyclin. 

Further, products of tlie lipoxygenase pathway may 
adversely affect the integrity of the gastro-intestinal 
mucosa. It.hibition of lipoxygenase activity may lead 
to stimulation of cy toprotec tive prostaglandin 
production, particularly prostacyclin and PGE2. 'Hiis 
inhibition may therefore be of use in maintaining or 
establishing the integrity of the gastro-intestinal 



33 mucosa 
'}') 
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\Ui liave now I. ; kkI Lluiti certain benzimidazoles ijihj.bit 
thii !3- LipuAycjtfnrjst^ enxyine, and accordiny.ly Lite proneiU. 
j.nveuiiloii [)rov.i.des a beiiz imidazole coutainiiKj an 
ui^LiuiiaLly ctilioL" i. C i od or csterified hydroxy yroup In 
tlie 4-po5itioM and a lipophi.iic yroup, the iaLter 
advaii Lay eous ly boiiuj in the 2-po3itioii. 

Tlie compounds oC the invetitjon find use in the 
troatinoiit <.> I; in f L .iiiima t:o r y coiuM tiunn , tor oxampi r 
rlieumatj.sm arid arthritis, in the treatment and 
prophylaxis oC bronchial asthma, rhinitis, hay Cover 
and allergic eczema, and in the treatment of dj.sordery 
related to loan of cjas tro-intestina 1 inteyrity. Cor 
example peptic ulcers, mucosal erosions and erosive 
gastritis • 

U.S. Fatetit No. 2663712, DE-OS 1921911 and J.CS., 
C 1956J 569 disclose certain benzimiciar.oles ; there is, 
however, in none oC these documents any suggestion oC 
the possibility that any of the compounds disclosed may 
have any pharmaceutical use. Certain of these 
compounds were disclosed in J. Phariii. and Pharmacol 
1956, fj, 661-5 and re[>orto<l t:o have no siyiii flcaiit 
an t i. bacteria 1 activity . 

More especially, the present invention [provides a 
compound of tlie general Coriiuila 1 
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or a salt or solvate, e.y., hydrate. tUereoC. ia whic.. 
reijreseiits hydroyeii or a lower alkyl yroup. 



01 
02 

' 0 
04 l> 



represents hydroye... lower alkyl group, or -cu". 



05 U2 - 



» 0 

u3 ropcoseiiLa hydrogen, a lower alkyl group, or -CK , 
r'* represents liydroyen or ^\ lower alkyl yroup, 
r5 represents liydro-j'-n or a lower alkyl group, 

represents liydrogen, a lower alkyl, a substitutncl oi; 
unsubsti tuted aryL group, or -COOR^-*, 
r"^ represents hydrogen, lialogen or lower alkyl, 
R« represents a lower alkyl or a substituted or 
unsubstituted carbocyclic aryl group, 
1^15 represents hydrogen or a lower alkyl, 
and n is 0 to 8, n being 0 when R^ represents lower 

17 . alkyl, 

1^3 • as an active therapeutic substance. 

i 

19 

20 ; When used herein with reference to nLkyl or alkoxy 

21 gro»ps, the term ''lower'' means that tlie group 

22 contains up to 6 carbon atoms, preferably up to 4 

23 carbon atoms. Alkyl radicals may 1 av j straight or 

24 branclied chains, and .nay 'oe, Cor example, methyl, 

25 ethyl, n-propyl, isopropyl, n-butyl, Isobutyl or 
2G tert-butyl. 
2' 

,.M , III Coriiiula I, tlio symbol 
21 
3U 
3 I 

32 means that may b-j ^ittached to either oC the nitrog-vi 

33 ato-ns oE the Lmida/.ole ring and that, whe-J U 

34 represents hydrogen, tautomerism exists; botJi tautomeiy 

35 are included within the scope oC this invention. Wlieu 
3G does not cepres.Mit uy.lcogen, the two co.npounds 
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.j2 cliCCcr because oC the asymmetry of the benzene rincj ^.^ 

Oj sub3tituentr5, and both compounds are InciudGd witliin 

\)^ tlie ocope of this inventioti. 

00 vnien repcosonts a lower aikyl group, it is ^^^^ 



UV advantatjooun.ly a methyl- it is preferred that both U- ^.^ 

00 and \0 represent liydrogen; when eitlier of them 

09 represents lower alKyl, it is advantageously the methyl 



LO group and wlien eitlier of yk) 

11 LI 

12 0 . y2 

13 them represents CK^ it is advantageous that 11^^ ,^3 
L4 represents methyl. It is preferred that both ll'^ and R- ^ 
15 represent hydrogen; when either of them represents i^r- 

,16 lower alKyl, methyl is advantageous. 1 

i7^ 17 

18 When II'* and are different, stereoisomerism may arise 

L9 ; and it will be appreciated that the present invention 

20 provides all isomers individually and in admixture. 

21 . 21 

22 V/hen or R^ represents aryl, the group may be 

23 . carbocyclic group, suitably ^ 
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in whicli each u'-^, R^^, il^^ iiiUepenaentiy rei)resenL9 
hyilro'jo'i, hydroxy, Lo\/er aikoxy, e.<j., ineLhoxy, lo^V'^r 
MlKyl, '!.'J., niel.hyl, or h^lo^j'Mi, pr^j C«» Cib ly clilorVMO oi 
bromine, t r i C LuoroinoLhy L , nitrile, nitro, amino, NR'-^* 
R^^ (in whicli R^^ -lupI U are iiule^xMulen t Ly Jiydroyen •.>t. 
lower alKyi), -CQOIl, -COOR^'^/ 

O O 
-C-Rl'i, or -O-C-R^'^ (in wliich R^^ is lower alkyi or 
aryi), or in which R^ aiuT R^^ are linked and toyeLher 
c«;[)resent inethy lenedioxy or C3-C-4 alkylene. 
In the case of, a substituted naphthyi group tlie 
subs titueti t , or each substituent independently if there 
are more than oi\e, may be on either the Vbiked ring or 
the non-linkeJ rin<j, 

Mternativeiy R^ may represent a Iieterocycl ic aryl 
group, suitably 




in vhLch and R^^ have the meanings given al:>ove. 

When R^ re[>resent3 lniicl.i^o l.y I or pyri(Jyl, it 
advantageously reprt^nnnt. 3 I - imidci 7.0 J. y I or 3- or 
4-py r idy I , 

When R^ ro£jresents COOR*^^, tluiu advantageously R'^ arifl 
U re[)reneMt: hydrou'^i . 
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Wl.en lO reprenonts a halogen, chlorine io pteCerro.l; 
whnn it lopi-onoiiLM nn alKyl yroup. tGrt-butyl In 

pro Cor red . 

Witian tun compounds of formula I are a profGrrod yronp 
of conn^ouiul.s of CoriiuiLa II 




II 

— _ N 



1 1 



in which represents a lower alkyl, particularly 
methyl, group, represents hydrogen or a lower alKyl. 
particularly tert-butyl, group, represents an aryl 
group, particularly phenyl, .nono. dl or tr l-snbstltuted 
with methoxy or methyl, and n is 0 to 5, particularly 
1. 

The present invention further providtjS a compound of 

the cjetieral Coniiul.^t lit 



111 



:)V a salt or r,olvate tliereof, in which 
kI,(i2^h3,H'1 h5,hG,h7^,iG n„d rI^ ^^e as defined for 
formula I. subject to the provisos that in a co.npou.id 
Ln which and represent hydrogen or lower alkyl, 
represontr. hydrogen, lower alkyl or carbocycllc 
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aiyl, roprcf'.ents H or aLkyi ami ii = 0, does iioL 
represent hyULoycn, cniid that in a compou.id in which 

anil loptonont liydi-oyeti or methyl and n = 0, 
r3 doeo not represent hydrogen or an alkyl group having 



up 



to 4 carbon atoms 



Preferred substLtuentn witliin the above-mentioned 
sub3tituonts are as indicated with reference to Conmil.* 
I and formula IL. It will be appreciated that when 
reprenents hydrogen tautomerlsm cxints correspond Lug tr> 
tliat existing in Formula 1. 

The present inventioJi also provides a physiologically 
tolerable compound of the general formula I, or a 
physiologically tolerable salt or solvate therof, for 
use in treatment of tlio human or animal body. 

The present invention also provides a pharmacout ica i 
preparation comprising a pl>ysiologically tolerable 
compound of the general formula I, or a physiologically 
tolerable salt or solvate thereof, in admixture or 
conjurjction witli a plia rmaceutical li ~ jceptable carrier. 

Preferably, a pharmaceutical preparation of the 
invention is in unit dosage form and in a form adapted 
Cor use in the medical or veterinarial fields. For 
example, such [jcepa rat ions may be in a pach form 
accompanied by written or printed instructions for use 
as an agent in the treatment on prophylaxis of any of 
the disorders mentioned above. 

Tlio suitable dosage range for the compounds of the 
invention may vary firom compound to compound an<l may 
dei>end on the condition to be treated. It will aln(.) 
dei)end, Inter alia, upon tlie relation of potency to 
absorbability and tlie mode of administration cliosen. 
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II n... con,,ou:..J ... H-.p....t.i.o.. oC the invention may be 

..i ::oL ,ul.m,i.=.tiatj.o.. by any route, the 
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„...fcM-.ea . ,,u..o .IcponduKj upo.. the cllsorder Cor which 
.c....t:-.....L c.quUe.l, and is preCerably in unit dona-jo 

fonu .u a focn that a human patient may administer 
to himselC in a sinyle dosacje. Advantageously, the 
preparation is suitable for oral, rectal, topical, 
parenteral-intravenous or intramuscular administration 
or throuyh the .: e«p U"^^ tory tract. Preparations may be 
designed to give slow release of the active ingredient. 



f reparations may. for example, be in the form of 
tablets, capsules, sachets, vials, powders, granules. 
Lozenges, reconstitutable powders, or liquid 
preparations, for example solutions or suspensions, or 
suppositories. Preparations which are especially 
suitable for adnu nistration to the respiratory tract 
and for topical administration are discussed in ."ore 
20 detail below. 



The preparations. Cor example thosr suitable for oral 
administration, may contain convent.vc.ial excipients 
such as binding agoiits. Cor example syrup, acacia, 
gelatin, sorbitol, tragacaiith, or 

polyvii.ylpyrrolidone; Cillers, Cor example lactose, 
sugar, ma i7.e-Htnrch , calcium phospliate. sorbitol or 
■jLycine; tab lotting lubricants, for example jnagnosi'mi 
stearate; disintegrants , for example starch, 
polyvinylpyrrolidone, sodium starch glycollate or 
mi.crocrystall i.ne cellulose; or pharmaceutica 1 ly 

32 acceptable setting agents such as sodium lauryl 

33 suli)liate. 



3 4 
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. L '.! i.un;; t.n*^ iMi>'.ri:»(i -..jy • ' *, s so L ved i n watei Cor 
in j'^'.rt.i.on ; : ' 1 ' i r: r J . beCor'i ti.ii.iiuj J.iitu a 
liu.i.tnbLe vi.w .ji. 'i.ii.Diuj aiui tieai.ing. Ad van Lay eou3iy , 
adjuvants. Cor exaiu|j.h? a local anaesthetic, a 

eso r va t i. vo and bti C Cu* r i n»j ti jents can be dissolved i n 
the velii.cle. To enhance the stability, the 
coinposi t ions ^:an be Croz:en after filliny j.nto the vial 
and tlie water removed under vacuum. Parenteral 
suspensiorwi are [}repared in liabs tan tia lly the name 
manner, exce[)t that the compound is suspended in tlie 
vehicle i. n.sliead <j C be i ii'j d i r.'J I ved , antl s to r i. 1 1 za t i oi i 
is not accomplisiied by filtration. The coinpoutid may be 
sterilized by exposure to etiiylene oxide before 
suspendiny in the sterJ.le veliicle. Advantageously, a 
surfactant or wettiny ayent is included in tlie 
composition to facilitate an.i. form distribution of the 
compound . 

Preparations especially suitable for administration to 
the respiratory tract include, for ex iinple, a snuff, an 
aerosol, a solution for a nebulizer, or a microfine 
powder for insufflation, alone or <^ comi? j.na t ion with 
an inert carrier such as lactose. In such a case the 
particles of active compound suitably have di.ameters of 
less tlian 50 microns, preferably less than 10 mi.croni;. 

L'or topical mJih i. n i t: r a t ion , the [)repa ra t i.ons may al.sc; 
b«2 presented as an ointment, cream, lotion, gol, 
aerosol, or skin jiaint for topical application. 

For use in the treatment or prophylaxis of allergic 
disorders, in any :;f tlie preceding formulations, a 
sui table dosage unit may contai.n 0 . () 1 to 5 00 mg of 
active ingredient, Micjre suitably I to 500 mg for use 
V t:l»e (jral roui.o, O.OL to 1.0 uuj v i. a inhalation, wiiicU 
is preferr'-jd. The ^M' f'M.: L i /*? <lone of compound de£)end.s 
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-li- 
on the particular compound employed, the condition of 
the patient and the freciuency and route of 
administration, but in general is in the ranye of from 

05 0.001 my/day to 100 my/day per kiloyrain of the 

00 [»atient*o body weiyht. 
0 7 

00 . Where appropriate, small amounts of other 

09 ant ianthma tics and broncliod i la tor 3 , Cor example 

10 sympa thoiuime tic aminea yucli as iaoprenaline , 

11 isoetharine, salbutamol, phenyiephr ine and ephedrine: 

12 xanthine derivatives nuch as theophylline and 

L3 aminophylllne and corticosteroids such as prednisolone 

14 and adrenal stimulants such as ACTll may be included. 
15 

IG For use in treatment oC inflammatory diseases, a 

17 preparation of tlie invention wili preterably be in a 

18 form suitable for oral administration, for example a 

19 ; tablet or capsule or a sachet containiny 

2[) recons titutable powder. A unit dose will yenerally 

21 contain from 20 to 1000 my and preferably will contain 

22 from 30 to 500 my, in particular 50, 100, 150, 2U0, 
23. 250, 300, 350, 400, 450, or 500 my, The preparatioti 

24 may be admin i n te red onrro or moire ti.mer; a day for 

25 example 2, 3 or 4 times dally, and tlie total daily dose 

20 for a 70 ky adult will normally be in tlie ranye 100 to 
2" 3000 my. Alternatively tlie unit dose will contain from 
^1, 2 to 20 my of active j.nyredient and be adminis ter ed t n 

29 multiples, if desired, J:o ylve the [)recediny daily 

30 dose. 
3 I 

32 For treatment of di.sorders related to the loss of 

33 yastro-intest i.nal i.nteyrlty, a utij.t (Jose vn. 1 1 normal Ly 

34 contain 1 to 2000 my, for example 5 to 1000 my, of the 

35 active i n<j red i.en t . Uni.t doses will normally be 

3G administered at least once a day, for exam[)le 1,2,3,4,5 

37 or 0 times a day sucli lhat tlie tDtal daily dose i. s 



I 
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07. noiuw.iUy mi liw! r.uijo of U.L to 30 HKj/ky body wo.i.jhi. 

03 in-.v day, o/'j. 7 i:o 2000 my/day for a 70 kcj liuman ad al'. . 
04 

i)"} i^nr ireatmonL oC all Lhe above-iuentioned tli.oorderr, , Llui 

00 cofupoo i.tlocj!? riiay c:onLain fr*.>'M 0. 1% by weight to 99^ by 

07 weicjht, [preferably from 10 to 60% by wraJ.yht, of tl»e 

00 acti.ve j.ngredrent, depeiidJiuj on the method of 

09 admidis trat.i.on , 
10 

11 Tin* ;>»<:^s»iii t ill vtMi t j.on also [>rovldeg a meth(:»d oC 

12 treatment whi ch com£)ri.s*is atlmin Is terliig a 

13 physiologically tolerable compound of the formula or a 

14 pliy s io log i.ca 1 Ly tolerable nalt (:h»M:«*oC t<j a luiniaii or 

15 animal body. 
ir> 

17 The pr-ese it » i\/'intj.on also provides a process ^:or t.h*^ 

18 manufacture of a compound of the formula 1, or Cormula 
l'^ HI, wherein a contpound of the formula IV 

^0 
2 I 
22 
23 
24 

>^ 23 (IV) 



2?J 

29 wliet 'iin ^ r 'ipresents hydrogen or a Low*?r ,rt LKy 1 'jf'ou[>, 

30 or a group or atom convertible thereto, II^^ re^^resents 

31 hy Irog^ifi or a lower alkyl group, or a group or atom 

3 2 convertible thereto, one K^^ r •Mic*!3'*n ts hydrogen and 

33 tlie other K'^-^ rei^resents hydrojen or a lower alKyl 

34 yrou£>, or a group or atom convertible thereto, and 

l^i wherein 7 re[U"e;3ents hydt:oge?», halogen, or alkyl, or 

)') '\ jrty^in or lUt^m con ve r t i.l ) 1 e t.hereto, irj r'ju-'ted with i\ 

3 7 com[)ountl oC L'r;rmula V, 
33 
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07 wl.erein R^-^ represents - ( CK'Ik^ ) „ -11^ , or a yroui^ 

convertible thereto, wherein ll\ K^, and R^. a.Kl n end. 
have the meanings given above with reference to CorinuLa 
1 or Corimila 111 .ukI U^'» roprencnto a leaving group or 
hydrogen to form a compound of: the Corimila VI: 



or 



^3 (,m2^ /H^^ (.,,2^ 

1.4 
i'j 
16 
L7 
IfJ 
19 
20 
21 

11 





aru], iC roiuLre.l. a nitrogen atom oE, and/or the 
4-oxygen ato-n on. t)io beuo imidazole nucleus is acylated 



with a group of tlio formula Cr" or Ij alkylated, and if 
required protecting groups are removed, to form a 
compoun.l of the formula I or formula 111, at>d if 
re-iuire.! l.jr.nlng a H.H.t or .'iolvato thereof. 

Preferaljly .ny suc)i salt or solvate is pharniaceutica I ly 
acceptable. However salts or solvates which are not 
pharmaceutical ly acceptable may be useful as 
int.jrmediates in the production of pharmaceu tica 1 ly 
acceptable salts or the compounds per se. 



The present Invention also provides a process for tlie 
mahuEactjre of a compound of the formula I or formula 
in wherein the compound of formula IV is obtained by 
17 reducing a comiJouiid oC: tlie fornmla VI I 
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V I I 




or 




NO. 



WWW 



23 



wherein r2I, k22 ^nd ll23 and r27 have the meanings 
ylven above in relation to formula IV, and J. f desired 
or required protective yroups are removed to form the 
compound of the Cormula IV. 

CoM.i,ounds of the formula Vll In which an r23 group 
represe.its alkyi inay be made, i.n the case of such an 
r2 3 qcoup meta to the 01l2 2 y^oup, for example by 
nitration in the meta position, reduction of the ni.tro 
cjroup, moMoalkylatiiKj the amino group, and nitrating in 
the ortho position. 



1 
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The coM.pou.Kls i... which the nlkyi 11^3 group is oiUio Lo 

03 tiio 011^-2 -jroup may bo made, for exanipb;, )jy treat j.ii-j 

04 the orLho, meta dlni tro c.:)!-ipouud with ati amine oC the 

05 formula 1i23n,i^, which i . a f ere.itiaiiy replaces the ortho 
OG iiitro group. 

U7 

00 Reduction of a compound of tlie formula VII may be 

(j9 effected by conventional chemical methods or preferably 

10 by catalytic methods. Catalytic reduction, using for 

Li example palladium on <.haicoal or Uaney nickel, in 

12 convenietitly -jfCected in a conventional hydro-jenit Ion 

12 solvent, such as a lower alKanol, e.g., ethanol. Vihen 

14 r22 represents hydrogen, it may be protected l)y a 

15 benzyl group, int rod-ice.! by, for example, heating with 

16 a benzyl ha I Ide/KzCOa/KI or Nal system in acetone or bj 

17 • a methyl group, introduced by cn3l/K2C03 in acetone, 
irj . 

Reaction of a coiupomid of the formula IV, whether 

2i) i resulting from manufacturf^ by re.lucti.on of a compound 

21 of the formula VII and. If desired ct required, removaJ 

2'z of protecting groups, or otherwise obtained, within a 

7.1 compound of the formula V, is pre fo. effected by 

2^ >ieating with a compound of the formula V 

20 wherein R^O represents a leaving group- For example 

29 the compound *\'\y b*? an aci.d, acid chloride, acid 

3U anhydride, iru:ludin«j a miKed anhydride of the aci.<l 

ji r26cooII and haloformate ester. Tlie presence of an »ic »« 

32 catalyst, e.g., ilCl, may be necessary. 

33 

J/] /\ compound Lho Cocnula VI il 
35 

JG R'-^CllU (VIll) 

1 7 

1 
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, .. .„. ...Ids o£ the Eociiiulo IV uiulor 

04 
O'j 

06 19/4. V4(J). 2V.) 



0/ 
0F3 

oy 

LO 
L I 
L2 
L3 
14 
L'i' 
16 



19 
20 
21 
22 
23 
2 4 
25 
20 
2 7 

2 8 
29 
30 
31 

3 2 
33 
34 
35 
36 
3 7 



. ,n aryl Mro.,. i^ucher geuerally applicable .ueLhode 
of: i,en..vuuHla..ol. .synth.s.i. are described In Chcm Kevs. 



Removal of luotec.t.iny .jroups If desired or required n.ay 
be effected by methods known £er se, for example 
hentlny with Illu or aqueou3 hydrochloric acid to re.uovc 
a methyl protectiny ^jroup or catalytic hydrogenatlon to 
remove the benzyl group, using, for example, 
palladium/charcoal as catalyst. 



Th., invention further provides a process in which one 
compound of the formula 1 is converted to another 
1^7; compound of the formula 1. 

The present invention i.. particular provides a process 
for preparing a compound of the formula I in which R3 
0 

represents CrO which comprises treating a compound of 
the formula I in which r3 represents II with an 
appropriate acylating agent. If ll2 represents 
hydrogen, it is desirably protected, as by a benzyl 
yroup. during the reaction. Advantageously, the 
reaction employs tlie appropriate acyl halide. 
preferably the chloride, and is carried out in basic 
conditions using, for example, triethylamine a..d 
cliloroform as the medium. 



The present invention further provides a process for 
U.n manufacture of an ester of a compound of the 
formula I, whicl» comprises acylating a compound of tl,e 
formula I in which R2 represents hydrogen, under 
conditions preventing or inhibiting acylation of the 
M-atoms of th... . . m, /. i n, i dav.o le .n.cleus. for example in a 



1 



23 

25 
2() 
?. 7 
2." 
2 7 
30 
31 
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trieiuoracetic acid .uodi.u.u, oLher reacLi.e jroups In 
the ,uol.>cul. bein.j 'olook...! by a i,rot:ective whor. 
nec.sB..:y. The acyl.U.on prcCorably attach.n a ,roup 



0 1 
U2 
U3 
O'l 

II'g oC the formula Cll" to tho oxyyen atom at the 

,^7 2 -position. 



Compounds oC the Cormula i in which Is other .tli-at. 
hyUroyen may be made by mbthoda known jper se. For 
«iKample, a compound in which represents halogen. 



U!3 

ug 

lU 

11 . 

^2 e.g., bromine or chlorLie. may be prepared by 

L3 halogenating phenol, if desired p-substLtuted as by 



14 

ir, 

17 

in 

19 
20 

21 above. 

22 



alkyl, in the 2-poflition followed by sequential 
nitration in the 5 and 6 positions, the phenolic 
hydro-je.. bei.iy protecte.l at the required stages. A 
similar procedure may be used when 11^ represents an 
alkyl group; subsequent reduction to the dia.nino 
precursor of formula IV and its conversion to t^e 
benz^imidazole of formula I may be effected as described 



Reaction sche.nes for tlie preparation of S-substltuted 
benzimLdj..oles and of compounds of ^^he for-.ula VII in 
which one r23 does not represent hydrogen are given 
below by way of illustration only. R^. R^^- ' ^'"^ 
r26 jiave the nieanlnys given above in relation to 
for,uula I (or formula til) IV. IV and V respectively, 
:il preferably being methyl. Certain of the 
iMter.uediates are novel, an.l the or-r^ent invention also 
provides these compounds, and the pro.:eMS for their 
37 manufacture herein described. 

33 
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-lo- 
in particular the present invention provides novel 
intermediates oC the formula IX: 




(IX) 

in which is as defined for formula 1, P.^ is benzyl 
or mesyl or as defined for formula I, is 
hydroyen, NO2 or Nil?., and R=^ is NO2 or Nn2, and r'' is 
tert. butyl. 
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rr.l/C,ELOII/II 




1 
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CMS ats 



l^<y ^ e.g. Pd/C/ll.. if H'^ ' not reduced 

] '*^2 or Ha-Ni/!!^ 




S tandard rVjr^oalkyl ation ^ j | 
prcx:Gdures 




MaUII 



23 



,27, 



Oil 



1 

.,21 



Oil 
I 

IINCyVvcOH j^27^x 



NIIR 



23 



21 



rJi III 



23 



Oil 



27 




1 11 



,2 J 



21 



.27^ 



Oil 



22 




.21 



-} 



NO. 




Oil 



22 



R 



27 



23 



.21 



.r?o J.r. BuiKnett ;wul H . i: . 7.<-.i h 1 g r , Ch em . I'ev 1 9 1 .. '1 J; , 2 5 -1 
li.L".. Mo r l;vv»e 1 1 , CIk;iii. Coiiuiiuh . 1'J7'.', '12U 
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•n.e prese.it .u.vei.L.I o.. a In-. proviMen a process Cor the 
manufacture of a pliarmaceuL j.cal preparation of a 
compound oC tlie Cormuln i, wh.i.oli co-nprbses prepar.i.uj .» 
piiyni.ol.oy i.cally toLciabie comiooum.! 'jf. tli-J CorimiJa I. 
advantayeousLy by the reaction oC a compound of the 
formula IV with a compound of the formula V, tl»e 
i compound O-C the formula IV preferably hav/i.-.j been made 

by reduction of t»>e nitro groups in a compound of the 
formula VII to amine yroups, and if required removing 

11 protect in-j group^s, and if required forming a 

12 physiolo.ji.cvH.y i.olerible salt thereof, and admUI-vj 
Ij tlie physioloyically tolerable compound or salt with » 
14 pharmaceutically acceptable eKcipient. 



'.1 1 
'J 2 
03 
U'l' 
>)"> < 
'JG 
U7 
ijy 
U9 



15 

l^.i . Th.! following descriptions illnstrat.-! pr.jparatio.> 

17 of intermediates Cor t\ie cofMpounds of tlie invention, 

ig -nifj following examples illustrate the invention: 

19 

2 0 ljl!:SCUlfT l O» 1 

21 

2 2 4-L)eii7> y loxy-2 , 3-< i i. i > itrotolueii e 

7.3 

2'\ 

2'-, U)I (JM?. 



1 




2 'J 



3 1 




Mc Me 



32 

33 /\ ini.xture of 4-me thy 1- 2 , 3 -d i.ni t rophenol >- (l2.Ug), 

34 anhydrous potassium carboMit.^ ( 1 3g ) , potassium iodide 
JO (O.I. g). boti7.yL i:iaoi-i<><! K'.'j g) in n<:f!t:jM- (A.H., I''*') 
30 ml) was lieoLed and stirred iind.-r reflux Cor lU l.r. 

3 7 
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02 The mixture w;\s cooled, Cilteredr and the Elltrate 

03 evaporated to dryness in vacuo. The residue was taken 

04 up In chloroform (40U ml) and washed with water, dried 

05 (Na2S04), filtered and evaporated to half volume in 

06 vacuo . Addition of pentane (150 ml) gave the title 

07 compound, 16, 2g, (93%) m.p. 116-118^C. 
08 

09 M.F.Dadswell and J.Kenner, J.Chem, Soc. 580 (1927). 
10 

11 DISSCIUPTIQN 2 
12 

13 2 , 3-Diamino-4"benaylQxy toluene 
14 

15 ODz. onz 




22 
23 



24 4-Denzyloxy-2, 3-dinitrotoluene (7 g) , in etiianol and 

25 Raney-nickel (3 g), was hydrogenated at room 

26 temperature and pressure until uptake of hydrogen 

2 ceased (3 h) . The colourless solution was fltered 

20 (celite) and evaporated to dryness in vacuo > to afford 

29 the title compound as an unstable oJ.l, (5 g), whicli was 

30 used immedJ.ately for the next step. 



3L; . 
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IJl!:SCU.LrTIUN 3 

2-ijeiizyI-4"ben7>yloxy"7"meLhyibenzimidazole 




A lui.xture oC 2, 3-diamiiio-4-beri7:yLoxy toluene (5 y) and 
phenylQCOtlc acid (23 cj) was heated at 120^0 Cor 1 h . 
The mixture wao cooled, dissolved in chloroform and 
washed with 10% sodium carbonate solution, and tlien 
with water, dried (Na2S04), and evaporated to dryness 
in vacuo. Hie residue was recrys tal lized from ethyl 
acetate-hexane to afford the title compound, (4.4 y), 
m.p. 198-20U*=*C. 

Anal: C2 2''20'^^2*^ re<iuires C,00.4[}; 11,6.15; N,0.55%. 
Found: C, 00.35; II, 6.05; N,8.45%. 



Similarly prepared was: 
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DESCIUPTIUN 4 

2-Phencthyl-4"benzyiQxy-7-ineLhYXbenzimidazoie 



OBz 




m.p. 203-4*^0 (EthQUoi). 
DESCRIPTIOM 5 

4-Deiizyioxy-7"metliyl"2-phenylbenzXJuidaz:oIe 



013z onz 




A mixture ol: 2 , 3 -diami.no-4-benzyioxy toluene (5.0 y) and 
benzaidehyde (5.52 2 moi. equiv.} in xylene (75 mi) 

was heated under reflux for 31w and then left Cor 10 h 
at room temporature. The resulting crystalline product 
was filtered, washed with etlier, and recrys tal lized 
from ethanol to afford the title compound, 4.13g, m.p. 
22 1-22 4<^C. 



Anai: CpiUuiNz^ requUor. C.U0.-;.5; 11.5.75; M,U.9% 

C,no.l5; J,5.GU; 14.0.0% 



Fouiul : 



S-linJinrLy prepared wan 
UESCHIFTIOM G 

2-ii-rropYi-4-beii7.yloxy-7-niethylbcnziiii.iaa7:ole 



Oil 7. 




m.p. 192-1940C ( ethanol-ethyi acetate). 

Anal: Cio'>20N20 '^e^"^'^^^ N'^'^^*' 
Found: C,76.85; 11,7.19; N,9.91%. 
DESCRIPTION 7 

2- ( 4 ' -Methoxybenzyi )-4-ben7.yioxy-7-iMethylbenzijn ldazoie 



OBz 
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.p. iul->.UJ"(: (eLhyl acetate) 



III . p 
All 



' ;..„<, r 77 07- 11. 6.19.- N,7.02%. 

round: U.(^-2(.; N.7.Ui%. 



DESClUl'l'lO" U 

2-Mitro-4-h vdco «v-5-terL-butY ltoluei.e-0-.esi^lato 




„e=yl chLorWa (1^7 «as added dropwlae over 0.5 h to 

py.idln. (500 ,,,1) at OOC. The solution wae "^"^J^J" 
'ooc cor 1 and t,.e,. at roo,„ te,„pe-ature tor a £urt .er 
3 It was poured into excess 5H-l.ydrooiaor...c acxd 

o„d extracted wit,, dic,aoro,„et.,a„e . in-e -^-^^ '^J 
was washed with 5N-hydrochioric acid, water and drxed 
,«.,SO,). evaporation to dryness in vacuo aCorded 
crude 3-uert-Uutyi-.-hydroxytoluene-0-«.esylate (250 . ) 

1 IS., r-oiiceiitrated sulpliuric acul 
which wa3 cMsr.olved ...i conceucra i 

(730 ...U ana cooled to /V -Ixture of concent ate., 

nitric acid (93 g) and concentrated BUlpUuric ac.d 

<• 1 ir-onwise over 1 h iiiaintain.i.n.-j the 
(175 ml) was added dropwxse uvci. 

temperature at The solution was poured onto i.ce. 

and the resulting ..olid was collected, washed w.th 
water and air-dried to aCCord the title compound 

r<, 7H"C nuECiciently pure Cor the next 
(?G0 q), m.p. 0'3-/l3 >- 

. , ,,cry^taLLi3ed Crom chlorofoim- 

3tep. A poi.i.j.on wos n-^ty-^^ 

pentane, m.p. 91-92'^^t^- 
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Anal: Ci^lli/NUjiS i. n<ju .. i. (..,,0.10. M,-..JU. 
i, Found: 49.90; 11,5.90; N,4.05%. 



DESCRIPl'ION 9 

|; 2-NitL-o-4-liYdL-oxY-5-t.ei. t-butiy lliQlueiie 

(0 

io 

\^ 
1 7 

;9 
u 

22 




The crude product from Description 0 (260 g) was 
stirred with a solution of sodium hydroxide (130 g) in 
water (800 ml) at 60-70OC until all the solid had 
dissolved (1.5 h). The solution was filtered and 
poured onto an excess of ice and 5N hydrochloric acid. 
The mixture was extracted with dichloromethane and tlie 
organic layer was washed with water and dried (Na2S04) 
Evaporation to dryness in vacuo afforded tlie title 
compound (140 y) sufficiently pure for the next step. 

r 

30 , A portion was recrys ta i 1 ised from dichlorome thane- 

qcj pentane, m.p. gG-90°C. 

DO ' ; Anal: CuHisNOb requires C,63.4; 11,7.23; N,6.69%. 

\[ • l^ound: C, 03.22; 11,7.2; N,0.09%. 

^2 



I 



1 



01 704 I 3 



01 

02 , 

03 

0'» 

05 ; 

06 
07 : 
00 

0 9 
10 

1 L 

12 

13 

14 

L5 

16 

17 

10 

19 

20 
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2 2 

2 3 

24 

2''; 

2 . 

2 

2li 
29 
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UKGCIUrTiOM 1'.) 



t.nu 




K solution o£ Eu.uing nitric add (10.02 .nl) in acetic 
acid (15 .nl) was added dropwise over 15 mia to a 
solution of the crude product Ero.u Description 9 (35 ,) 
in acetic acid (60 ml) while maintaining the 
temperature at 10-20Oc. A^ter a further 10 ...in the 
solution was poured o..to ice a..d the — ^^^"^^"^ 
was collected and washed with water. It was dissolved 
i„ dichloro-uethane, washed with wat.r and drxed 
(Hanson). The product was purified by colu..... 

^^ silica Gel 60 (250 g) eluting wjth 
chromatography on Sxixca uej. 

dichloro.,.etha..e. Recrystaliisation from 
.Mchloromethane-pentane afforded the title compound 
(25 g). "..p. 104-105OC. 

^nal: Cu-'l4N205 .egui.res C.51.97; ... 5 . 55 ; . N, 11 • 02 . 
Found: C,51.H0; 11,5.02; bMl.00%. 



I 
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iiF.RCRIL'TlOtI 11 




. solution o. ..3-a..U.o-.-U.a.o.y-S-t^--.yX-lue..e 
toescrlption 10) (7.5.) in etUanol (350 -nl was 
, at room temperature and at.nospheric 

hydrogenated at room 5 q) until uptake 

^„or 10% palladium-carbon (2.5 g ; . 
pressure over 10% pai filtered under 

The solution was tJi^^eic" 
of liydrogen ceased. li»e buj. ,ff„rd 

the unstable title compound, m.p. 12. J 
used inunediately for the next reaction. 
IJESCIUPT10N_12 

o-nonr Yl-2.3-dinitrot lllon£i 



01,1 




i 

I ■ • 



01 

02' 

03 

04 

05 

06 

07 

08 

09 

10 

li 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2 3 
24 

!'■> 
2b 
2' 
20 
29 
30 
31 
32 
' 33 
! .34 
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Amixture of 2 , 3-aJ.nitrophcnoll (iQ.o g), anhydrous; } 
potassium carbonate (11.0 g) and benzyl chloride 
(0.22 g) in acetone (250 ml) was heated under reflux 
for 8 h. The solution was filtered and the filtrate 
evaporated to dryness in vacuo . 

The residue was re- crystallised from chloroform-hexane 
to afford the title compound (14.2 g), m.p. 100-lOlOC. 



Reference 

1 A. Bantlin, Berichte, U.. 2104, (1878). 
EXAMPLE 1 

2-DenzYl-4-hvdroxy-7-methylb enzijnidazole 




A solution of 2-benzyl-4-benzyloxy-7-methyl- 
benzimidazole (3.0 g) in ethanol (400 ml) and 10% 
palladium-carbon (1.5 g) was hydrbgenated at room 
temperature and pressure until uptake of hydrogen 
ceased. The mixture was filtered (celite), and the 
filtrate was evaporated to dryness in vacuo and 
recrystallized from ethanol-ether to afford the title 
compound (1.85 g), m.p. 204-205^0. 



I 
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AiMl: <^ri»U4N20 re'inireii C,70.6; 11,5.9; ll-75%- 
Found: 75.35; 11,5.05; N,L1.7%. 

6[(CD3)2SO] 2.4 (311,3) 

4.2 (24,8) 
6.45 (lll,d, J=8llz) 
6.75 (in,d,J=OHz) 
7.3. (5n,in) 
9.6 (l)l,br.s) 

EX/VMPLE 2 

2-(4-chlorobenzyI)-4-i»ethoxy-7-inetliylbenzinddagole 




A mixture of 2, 3-diainino-4-methoxytoluene [prepared by 
hydrogeiuiLloii oC 4-methoxy-2, 3-dinitrotol'H;'i'3 (7.5 g) 
over 10% pailadiuin-crirbon (2.5 g) in ethanol] and 
4-chiorophenylacetic acid (23 g) was heated at 
130-L50'=>C for 4.5 h under nitrogen. Tlie mixture was 
cooled, dissolved Lri <;hloroform, washed with 10% sodiun 
carbonate solution, then with water, dried (Na2S04) an i 
evaporated to dryness in^ vacuo . 'Hie product was 
recrys tallized from chlorof orm-pentane to afrCord tlie 
titlt; compound, (5.75 g), m.p. 195-197*=^C. 
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Aiiai: C1GIIL5ON2CI requires C,67,00; 11,5.25; N,9.75; 
CI, 12. 35% 

Found: C, 67.05; 11,5.30; N,9.85; CI, 12. 60% 



EXAMPLE J 



2-(4-Chlorobeiizyl)-4-hydroxy-7-inetliYlberizlinidazole 
hydrobroiiiide 



OMe 




- CI 




A suspension of 2- (4 -chiorobeiizyl ) -4-inethoxy-7-inethy i- 
benzimidazoie (4.0 g) in 40% aqueous l.ydrobroiuic acid 
(400 mi) under nitroyen was lieaLed U 130° for 5 h.tlien 
evaporated to dryness in vacuo . The residue was 
recrystallized Erom ethanoi-e ther to afford the title 
compound (3.95 g), ni.p. 275-2 770c. 

Anal: C15II30ON2CI. HUr . requires C, 50.95; 11,4.0; N,7.9i 
Found: C,50.60; 11,3.9; N,7.8% 

After preparing the free base in a manner sLmiiar to 
that described in Example 1, the following were 
prepared by the addition of ethereal hydrogen chloride 
to a solution of the Cree base in ethanoi-ether . 



I 
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EXAMPLE 4 

2-Phenethyl-4-hydroxY-7-methylben zimidazole 
hydrochloride 



on 

11 




N 



Me 



m.p. 238-40OC. 

Anal: CieHieNzOHCl requires C,66.55; 11.5.93; 11.9.70% 
Found: C,66.71; 11,5.96; N.9.67% 

EXAMPLE 5 

2-Phenyl-4-hvdroxy-7-inethvlben2imid vzrie hydrochiori 




ni.p. 252-60C (dec) . 

Anal! Ci4lli20N2»Cl requires C,64.5; 11,5.00; M, 
CI, 13.60% 

Found: C,64.2; 11,4.05; N,10..55; Cl. 13.55% 
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Prepared in ati analogous manner were: 



2-(Pyri.d"3"yl )mel:hyl-4"hydroxy-'7-methylbenziinida7.oie 





m.p. 264-268°C ( me thanol/e thy lacetate/e ther ) 

Mial: C14H13N3O requires C.70.28; 11,5.48-; N,17.56%. 

Found: C, 70.15; 11,5.62; N, 17.23%. 

EXAMPLE 7 

2-(Naplith-2-yiiiiethyl)-4-hydroxy-7-metliylbenziinidazole 
hyd roch lor j.de 



III. p. >2 30°C (dec) 

Anal: C i gll 10^2^^ • HCl requires C,70.25; 11,5.28; 
N,8.63; C1,L0.92%. 

found: C,7iJ.'>l; 11,5.31; M,8.59; Cl, 11.04%. 



Oil 




. MCI 
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EXAMPLE 0, 



t.Bu 




A .niKtare of 2. 3-dia.nino-4-hydroxy-5- tect-butyltoLuen. 
(Oescrlpaon II) (prepared fco.a 12 g of 2. 3-dinltco-4- 
UYdroxY-5-tert-butyLtoluene) and phenylacetlc acid 
(30 g) was";;;;tod for I h at 120-130Oc under nitrogen. 
The reaction product was extracted with chloroform, 
washed with 10% sodiun. carbonate, water, and dried 
(Na2S04). The chloroform solution was evaporated to 

1 ,-«,.^-^/q^allis€ . from chloroforra- 
dryness in vacuo , and recrys taiiise 

=.prorrl the title compound 
ethylacetate-pentane to afloru cne cj.ux t- 

(9.3 g), in. p. 226-220OC. 

Anal: Ci9n22N20 require. C. 77 . 52 ; 11,7.53; N.9.52%. 
Found: C,77.31; 11,7.64; N,9.76%. 
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EXAMPLES I 9a) ANU (9b) 



5-tert-Dutyl-4-hvJroxy-2-(4'-iuethox Y^^«"^y^^-^""'^^''y^" 
be..r.iJuldazole (9a) and the hydrochloride salt (9b) 



t.Uu 




«^ ^)-CMe 



Example 9a Free Base 
Example 9b llCl 

The title compound (9a) was prepared in an analogous 
manner to Example 8. m.p. 269-270°C (ethanpl/e ther ) 

lUe free base (9a) was treated with ethanolic-hydrogen 
chloride to accord the hydrochloride salt (Example 
9b). m.p. 232-2350C (ethanol/ether) . 

Anal: C20»24N2O2 "Cl requires C,66.5f; 11.6.98; 
N,7.76; CI, 9. 02%. 

Found: C,66.58; 11,7.06; N.7.79; CI, 10.00%. 



I 



- 39 - 
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EXAMPLE 10 

2-(4 •-Methylbeiizyl)-4-l>YJro«y-7-'net'»ylbe"g^'"^^^'P^^ 
Tills compound wns prepared la a analogous manner to 

Example 1. 



m.p. 217-OOC. 

Anal: Ci6"l6N20 requires C,75.86; 11,6.30; N, 11.04%. 
Found: C,75.25; 11,6.37; N,11.06%. 

The following were prepared in an analogous manner to 
Example 4. 

EXAMPLE 11 

2-n-Propyl-4-hydroxy-7-metliylbenziJnidazole 
hydrocliloride 



UII 




II 
N 



Me 




.nci 



'^^ ^ ^ 01704 13 

in, I). 2U4-20G*^^C ( oHutiu) l/oLhy I acoLaLe/oLhor ) 
AiiaL: Cj^iUi4N20. liCl requires 0,50.27; 11,6.66? 
M, 12. 35; CI, 15.63%. 

Found: C,50.25; [1,6.97; N, 12.30; 01,15.79%. 



EXAMPLE 12 

2-(4 ' "Metlioxy betiz yl )-4-hydroxy-7-inet:hylbenzlinidazole 
hydrochloride 




m.p. 220-7.29*=^C ( e thanol-wa ter ) 

/Vnal: Ci(3HigN2^2 • requires 0,63.05; 11,5.62; 

N,9.19; 01,11.63%. 

Found: 0,62.95; H,5.88; N,9.08; 01,11.68%. 
EXAMPLE 13 

2- ( 3 ' -TriCluoromethylbenzyl )-4-hydroxy-7-inethylbenziini- 
da zo 1 e hyd roch lor id e 




02 

03 

04 

05 

06 

07 

00 

09 

10 

11 

12 

13 

I'l 

15 

16 

17 

18 

19 

20 

21 

2 7. 

23 

24 

25 

26 

2 ; 
2U 
7 

30 

3 I 
32 
33 
34 
3-3 
3G 
3 7 
30 
3 9; 
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III. p. >20QOc (dec) 
/Vnal: Cisllj JLF3N2O. IICl requireg C, 54.80; ll,3.68r 
M,n.52; CI, 10.79%. 

Found: C, 54.58; 11,3.62; 11,8.45; CI, 10. 50%. 



EXAMPLE 14 

2-( 4 ' -N,N-diinethylainiiiobenzyl )-4-hYdroxY- 7- n^ethylbeM gl- 
lnida^ole hydrocliioride 



II 




NMe- 



.IICl 



in. p. 175-194'^C. 

/Viial: Ci7HigN30. IICI requlrug C,63.26; 11,5.97; 
N, 13.81; CI, 11.67%. 

Found: C,63. 25; 11,5.99; H, 13.40- r:i,ll.6%. 
EXAMPLE 15 

■2_~JjfgP''t h-l -y line thy 1 ) -4 -hydro xy - 7-nie thy Ibenzlmidazole 
hydrochloride 




01 

0 2 in. p. 202 -3°C. 

03 



2- 



30 
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Anal: CignioNzO-HCl requires C.70.26; 11. 5 . 20; N. 0.63, 

04 CI, 10.92%. 

05 Found: C.70.3G; 11,5.32? N,0.57; CI, 11.49%. 

06 

07 EXAMPLK 16 
00 

09 2-Denzyl-4-hydroxYbeiiziJiij.Jazole 
10 

12 

1 3 

I 

14 
15 
10 
17 
18 
19 

20 A solution oE o-benzyl-2, 3-dinitrophenol (Description 

21 12) (4.5 g) in ethanol (300 ml) was hydrogenated at 

22 atmospheric pressure over Raney nickel (2 g) until 

2 3 uptake of hydrogen ceased. The solution was filtered 

24 and evaporated to dryness in vacuo to afford unstable 

25 o-benzyl-2.3-diaminophenol which was immediately heated 

26 with phenylacetic acid (20 g) at 140-150OC for 3 h. 
2 7 The product wns heated under reflux with 5U-hydro- 

chloric acid (70 ml) for 3 h and neutralised with 10% 
sodium carbonate. The mixture was extracted with 
chloroform, and the organic layer washed with 10% 

31 sodium carbonate, water and dried (Na2S04). Tiie 

32 recovered product was chroma tog raphed on Silica Gel 60 

33 (250 g) eluting with ethylacetate-chloroform (1:19) to 

34 afford the title compound (1.6 g), m.p. 172-1740C 

35 (etlianol/ether ) . 



01 7041 3 



- 43 - 

Aiial: C14II12N2O requires C, 74.98; 11,5.39; 12.49%. 
Found: C, 75.39; 11,5.36; N,12.6%. 
Similarly prepared was 

EXAMPLE 17 

2- ( 4 ' "Methoxybenzy 1 ) -4-hydroxybenzimldazole 
hydrochloride 



0!l 




.llCi 



m.p. 194-196'=*C (inethanol/ether ) 

Anal: C][5l!i4N202HCl requires C, 61.75; 11,5.52; 
N, 9.60%. 

Found: C,61.91; 11,5.25; N,9.58%. 
EXAMPLE 18 

6- ( 4-Elydroxy"7-methyl-benziinidazol-2-yi}-hexanoic acid 
hydrocliloride hydrate (3:3:1) 




01 7041 3 



- ^'j - 

EXAMPLE 19 



Ethyl 

G-(4-liydroxy-7-ineHiyl-beii7 in»iJazol-2-yl)-hexaiioate 
hydrochloride 




ip''^^<a!2)5CX)2Et. 



N 

.IICI 



nie compound of Example 18 (1.95 g) was heated under 
reflux In dry ethanol (100 ml) containing 5- drops 
cone , hydrochloric acid, for 0.5 h under nitrogen, and 
then evaporated to dryness in vacuo . Hie product was 
recrystallised from ethanol/ether to c.Cford the title 
compound (1.99 g), m.p. 144-1460C. 
Anal! Ci6ll22"2<^3'"^'l requires C,50.o; tl,7.09; 
N,8.57; CI, 10. 04%. 

Found: C,50.59; 11,7.00; N,0.3; CI, 10.97%. 
Similarly prepared were 

EIXAMPLE 20 

Ethyl 5-(4-hydroxy-7-inethyl-benzimidazol-2yl)- 
pentanoate 
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,„.p. 133-1350C (ether) 

^nal: C,5H20«2O3 -quires C.05.20; H.7.30; H,I0.i3%. 
Founds C.64.95; 11.7.13; N,9.96%. 



EXAMPLE 21 

B-(4-livdroxy-7-methvl-benz inndazol-2Yl)-pentanoic acid 
hydrochloride hemihydrate 




,n.p. 186-1910C (water) 

Anal: CialliGNzOa • HCl . 0. SUzO requires C.53.13; 11.6.17; 
N,9. 53%. 

Found: C. 53.56? H,5.79; N,9.46%. 

The following were prepared in an analogous ma.n.er to 
Example 4 . 

EX/VMPLE 22 

2-(2'-Furvl)-4"hydroxY-7-inetb Ylbenzimidazole 
hydrochloride ; Ethanol (2;1) 

on 

jr''^^^ "''^ 0-5 Eton 

u 




I 
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ni.p. 256-OOC (dec). (ethaiiol-ether) 

Aiial. Ci2"l0N2O2-»^i ' 0-5C2"6O requires C, 56.29; 
11,5.12; N,10.10; Cl, 14.06%. Found C, 55.95; 11,4.90; 
N,9.91; Cl, 13.03%. 



EXAMPLE 2 3 

2-(Tliien-2-ylinethyl)-4-hydroxy-7-metl iYlbetizii»idazole 
hydrochloride 

on 




HCl 



Me 



m.p. 206-OOC (ethanol-ether) 

Anal. C13II12N2OS.HCI requires C, 55.61; 11,4.6 
N,9.90; S,11.42; Ci,12.63%. FounJ ■:, 56.22; 
N,9.72; S,11.03; Cl, 12.63%. 



EXAMPLE 24 

2-(4 •-Ethoxybenzyl)-4-hyd rQx y-7-mothylbenz iinidazore 
hydrochloride 

OH 




llCl 



Me 
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m.p. 227-9°C ( ethanol-ether ) 

Aiial. Ci7lIi8N202-»C^ requirea C,64.05; 11,6.01; 
N.8.79; CI. 11.12%. Found: C,63.90; M,5.96; N,8.62: 
CI, 10. 91%. 



EXAMPLE 25 

2- (3' .4' ,5'-TrlmethoxYbeuzvl)-4-hydroxy-7- methylbe 
midazole hydrochloride 



OH 




IlCl 



m.p. 250-lOC (dec) ( ethaiiol-ether ) 

Anal. CibH2oN2<^4'"C1 requires C,59.26; 11,5.80; 
N,7.68; CI, 9.72%. Found: C, 59.06, 4,5.96; N,7.65; 
CI, 9. 96%. 

EXAMPLE 26 

2- ( 3 • , 4 • -DiinethoxybenzYi ) -^-»'Vdroxy-7-ine thyl benziinida- 
zole hydrochloride 




Me 



m.p. 264-50C (dec) (ethanol-etlier) 
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Anal. Ci7nioN203.nCl requires C,60.98; 11,5.72? 
N,0.37; Ci.10.59%. Found: C. 60.69; 11.5.71; N.U.23 
CI, 10. 70%. 

EXAMPLE 2 7 

2-(3'-Methox Ybenz Yl)-4-hyJroxy-7-iuethyl benzj.Miidazoie 
hydroclilorlde ; ELhaiiol 

on OMe 




llCl . Eton 



Me 



III. p. 239-241"C (ethauol-ether) 

Anal. Ci6»16N202-»Cl.C2n60 requires C,61.62; H,6.61 
N,7.99%. Found: C, 61. 91; n,6.70; M.8.02%. 

EXAMPLE 28 

2- (4 ' -Methoxyphenyi ) -4-hYdroxy-7-inethy lbenziinidazoie 
hydrochloride : etlianol 




Eton 



Me 



m.p .283-5°C ( ethaiio i-ether ) 

Anal. Ci5ni4"202. HGl. 021160 requires C. 60.44; n,6. 

N,0.29; 01,10.50%. Found: 0,60.46; 11,6.21; N,Q 
01, 10.26%. 



I 



L4 

L5 
16 
L7 
18 
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01 
02 
03 
04 

05 h ydrochl oride 
06 



n;C.\MPLE 29 



0" OMe 



07 

09 
10 
11 
12 

J, 3 m. p. 244-245° (ethanol) 




9. 19%. 

Found: C, 63.02r H, 5.56; U. 9.24% 
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EXAMPLE 30 

2-(4 '-nydroxybetizyl)"4-hydroxy-7-iaethx lbenziin^ 
liydroclilor ide 

oil 



lu.p. 273-50C (etliyl acetate) 

Anal. Ci5Uj[4N202.!lCl. requires 0,61.96; 11,5.20; 
N,9.G4%. Found: C,61.71; 11,5.40: N,9.36%. 

The following compounds are prepared by analogous 
methods : 

EXAMPLE 31 

2- ( 1-Pheny lethyl ) -4-hydroxy-7-methylbenzimitlazole . 
EXAMPLE 32 

2-(Tliien-2-yl ) -4-hydroxy-7-metliyibenzimidazole. 
EXAMPLE 3 3 

2-( Ini(lav;ol- l-yl )methyl-4-hydroxy-7-methylbenzimidazole 




Me 



0178413 



n 

j2 EXAMPLE 3^ 



)3 
34 

36 

37 EXAMPLE 3 5 



2-Be»zyl-3-acetyl-4-hydro.;y-7-.«ethylbe»zi.mi.aa-^ul.. -uul 
l-acetyl-2-be,.zyl-4-hyaroxy-7-.«etl.ylbeaz;l...idasole. 



00 
09' 

II EXAMPLE 36 



2-Ben2:yl-4-hydroxy-5-chloro-7-inethylbeaz.imida2iole 



12 : 
13 

14 ' ■ i 

15 • EXAMPLE 37 



2.n-iiexyl-4-hydroxy-5-tert.-butyl-7-methylben2i..nldazole 



' 2-Denzyl-4-hydroxy-5-tert.-butyl-ben2iiinidaz:ole. 



16 
17 
18 

19 ' EXAMPLE 30 



20 
21 
22 
23 
24 
2' 

7, methods; 



2-Benzyl-3-acetyl-4-hydroxy-5-chloro ^e.v..i..nian2;ole, and 
l-acetyl-2-benzyl-4-hydroxy-5-chloro-l.e..zl.«iclazole. 

The pharmacological activity of ULustratlve compounds 
of this Invention was determined usln.j th.^ HoUowiny 



Rat Adjuvant Arthritis Model 



2 

20 Method A 

29 
30 
31 

32 l-he test hi vi d-jfjcribed by Newbould, IJrit. J. 

33 Pharmacol., 1963. 21, 127-136. 

35 It is used to indicate anti-rheumatic activity as shown 

3e by inhibiting the development o£ arthritis in th.. r.t 

37 adjuvant arthritis mod.; I. 

3f) 



I 
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02 The compound oC KxampLe 1 i3 active at a concentration 
0 3 of ' 25 ing/kg (i«P») 

04 

05 Method U 
06 

07 KOL-i 5- '^ipoxy gena3e Screen 

00 

09 5-Lipoxygenase enzyme was prepared as a 10,000 g 

10 supernatant from RBL-i cells by the metJiod of Jakschlk 
LI [Jakscliik, IK A., F.l^. Sun, L.M. Lee. and 

12 M.M, Steinhof E, 1900, Biocheiu. Iliophys . Res- Comm, 95^, 

13 103]. The 10,000 g supernatant was diluted with 

14 ho.nogenization buffer to trie equivalent of 1.5 - 2.5 x 

15 10^ cells, ml^^ and made 2ittM with respect to CaCl2. 

16 Aliquots of 0.5 ml were then dispensed into tulles, and 

17 incubated at 29^C with 5 v\l ethanol or compound in 

18 etlianol ^it th*a desired concentration for 2 min. Then 
J.9 [1-^'*] arachidonic acid was added in. buffer to give a 

20 final concentration of 6.3 viM and 0.2 \iCL per 

21 incubation, and the reaction continued at 29^C for 2 

22 min. The reaction was terminated by adding 1 ml of 

23 acetone and cooling on ice, 0.5 ml -^C ice-cold saliu'f! 
2.1 rxnrj 10 Ml of 2M formic acid were added, and the mixture 
2 5 was extractetl with 2x2 ml of chloroform. The extract 
2"> was stored under N2 at -20<^C until analysis by 

2 chromatography. ActLvi ty wis measured as the 

26 percentage of total radioactivity found in S-HETE and 

29 5, 12-dinETIC, and inhibition calculated as the decrease 

10 in formation of the sum of these two species in 

31. co»nr)Q.jnd-treated Incubates relative to control 

3 2 Incubates . 
3 3 

34 This test Is used to show inhibition of the 

35 5-lipoxygenaso enr-yme In a inaimnallan RHli-l r:ell free 

36 5-1 Ipoxygenase assay- 
37 



01 
02 
03 
04 
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At a 5 hM conceritraUloii, the percentage inhibition by 
the compound of Kxaiupie 1 was 78.1 (p <0.001); while at 
a 0.5 nM concentration the percentage inhibition was 

05 36.0 ip < 0.01). 

06 

07 Method C 
08 

09 CARRAGEENIH-INDUCEU PLEURISY IN THE RAT 
10 

11 'I'hls model of monocyte accumulation is based on the 

12 method of H. Vinegar, J.F. Truax, J.L. Selph and F.A. 

13 Voelker [Federation Proceedings 41, 2588-2595, 1982]. 
14 

ir, 0.2 ml of a 2.0% solution of X-carrayeenln (Viscarin 

16 402) in saline was injected intrapleurally in 

17 anaesthetised rats (wt. approx. 175-200g). Compounds 

18 were administered I hour Vfifore carrageenin and at 24 

19 and 48 hours after carrageenin. 72 hours after 

20 carrageenin injection, 4.0 ml of EDTA solution (5g EUTA 

21 in 100 ml of 0.9% saline and 325 mg plenol red added 

22 together with saline to 1 litre) was injected 

23 . intrapleurally after killing the a; lir.ils, and the 

2\ exudate removed with a syringe througli the diaphragm. 

25 Exudate volume was calculated from the dilution of the 

26 pehnol red injected, determined spectrophotometrically 

27 (560 nm) and cellular cotitent estimated with a DNA 
2d assay [Karsten U. and Wollenberger A. Anal, niochem. 

29 77^, 464-470, 1977]. 
30 

3L This test is used to indicate anti-inf laimnatory 

32 activity against car raji?enin-induced pleurisy in the 

33 rat. 
34 

35 The compound of Example 10 was active at a dose of 

36 25mg/kg (p.o.), the compound of Example 12 at 25mg/kg 

37 i (p.o.), and the compound of Example 10 at 12mg/kg 

30 (i.p)- 



Ol704ld 

hi - 54 - 

02 Method D 

03 

04 RaL passive peritoneal atiaphylaxia (PPA) 
05 

06 'Hie inethotl i.s essentially similar to that ilescribed 

07 previously by Ross et al (Ross, Janet W., Sinitli, II. and 
00 Spicer, Barbara /V. Increased vascular permeability 

09 during passive peritoneal anaphylaxis in the rat. Int. 

10 /Vrcli. Allergy appl. Innum. £1, 226, 1976.) 
11 

12i Animals 

13 * 

14 1 Charlon River Sprague Uawley male rats o£ 225-275 g and 
L5 Ounkin Hartley male white guinea pigs of 300 - 700 g 

16 were used. 
17 

10 Antiserum 
19 

20 Cliarles River Sprague Dawley male rats of 225 - 275 g 

21 were given intraperitoneal injections of 0.5 ml of 

22 either Dordetella pertussis vaccine (4 x 10^° 

23 organisms/ml; Durroughrs V^ellcome, iorlon) or Pertussis 

24 vacclii'* absorbed (not less than 41. u. B. pertussis 

25 antigen with aluminium hydroxide; Tlie Lister Institute 

26 Elstree, England), and subcutaneous injections of 0.5ml 
2* of an emulsion of 100 mg of ovalbumin (chicken egg 

Li:, albumin; crystallised and lyophilised, grade V, Sigma, 

29 London) In 2mL of Isotonb: rjaline and 3ml of incomplete 

10 rreund's adjuvant. 'Hie cats were bled by cardiac 

31 puncture, under ether anaesthesia, on day 18, the blood 

32 was pooled a.T^l the serum separated, stored at -20*^C aa.l 

33 thawed otxly onoe b^iCuro use. The serum produced 72 

34 hour passive cutaneous anaphylaxis activity in 

35 recipient rats to a <lilution of 1:64 which was 

36 decreased to a dilution of l«^s.-) thin 1 : 2 by heating at 
3 7 SG^'^C for 4 hours, 

30 
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Passive peritonoal anaphyla xi£ 

Rats were given intraperitoneal in j'i*::*'-'"'^"^ of 2 ml of a 
1:5 dilution of the rat anti-serum in isotonic saline. 
Two hours later 0-3mi of 5% solution of Pontamine Sky 
Blue (Ilaymond A. L.imb, London) in Isotonic saline was 
injected intraveneously , followed by an intraperitoneal 
injection of the test compound in 1 ml of saline; 
(control rats received 1 ml of saline); followed 2.5 
minutes later by an iiitraperi ton«2al injection of 5 ml 
of a Tyrode solution containing SOng/ml heparin and 0.4 
mg/ml of ovalbumin* Tne concentrations of the 
i compounds were quoted as that in the G ml of fluid 

injected intraperi toneally . Exactly 5 minutes after 
j challenge the rats were stunned and bled and their 
peritoneal fluids were collected by op«iaing their 
peritoneal cavities over funnels into polycarbonate 
tubes in ice. supernatants were separated from the 

cellular residue by centr i fuging at 150 g for 5 minutes 
and any samples obviously contaminated with blood were 
discarded for estimation of dye, histamine and SRS-A, 
Oroups of at least 5 rats were use*.' f )r oa«:h dose of 
compound and the treatments were randomized. 

Assay of peritoneal fluids 

Collected peritoneal fluids were immediately cooled to 
0*^0 and centrifuged and the supernatant fluids were 
placed in a boiling water bath for 5 minutes and storecl 
frozen at -20*^C until asBAyed Cor SRS-A. 

SRS-A Assay 

SRS-A was assayed on the isolated guinea pig. ileum 
preparation In tho presence of atropine (5 x 10 M) and 
inepyrainine iiMl..j,\t.3 (IQ-^M), tJie latter to abolish the 
histamine response. ( BrockleJiurst , W.IJ. The release 



I 
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of liisbaiiiLtiG and Coriuation of a slow reactiiKj siibsli^Kice 
{SRS-/V) (luriiuj anaphylactic sliock. J. Ptiysloi., Loiul. 
151 , 416, 1960). Uulked peritoneal fluids from 
passively sensitised and challenged rats were 
centrifuged, lieat«il, »5tored at -20^C in 0.5 ml 
aliquots, and used as a reference SIIS-A standard, and 
arbitrarily designated as containing 10 Units per ml. 
Concentrations of the unknown were bracketed by 
reference SRS-A samples. At the concentrations used, 
the compounds tested did not interfere with the assay. 

Results 



The r»5f3ult3 obtained in this test are shown in t!ie 
following table and demonstrate tlie ability of the 
compounds of Examples 12, 25 and 26 to inhibit the 
release of SUS-A in this in vivo system. All compounds 
were given at a final concentration of 2 x 10"'^ri. 



Example No. 



12 

25 
26 



% inhibition of SRS-A 
release compared to controls. 



58 
59 
55 



No toxic effects were observed during any of these test 
procedures . 
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c 



Claims 



1. 



A compound of the general formula I 




2 



n 



7 



6 



(I) 



R 



1 



or a gait or solvate thereof, in which represents 
hydrogen or a lower alkyl group. 



R2 represents hydrogen, a lower alkyl group, or -CR , 



r3 represents hydrogen, a lower alkyl group, or -CR , 

represents hydrogen or a lower alkyl group, 
r5 represents liydrogen or a lower alkyl group, 

represents hydrogen, a lower alkyl, a substituted or 
unsubstituted aryl group, or -COOR^^, 
R^ represents hydrogen, halogen or lower alkyl, 
R® represents a lower alkyl or a substituted or 
unsubstituted carbocyclic aryl group, 
R^5 represents hydrogen or a lower alkyl, 
and n is 0 to 8, n being 0 when R^ represents lower 
alkyl, 

for use as an active therapeutic substance. 



0 



0178413 

- 2 - 

A compound oE the general formula III 




or a salt or solvate thereof, in whicli 
r1,r2,r3,r4,r5,r6,h7,r8 a„a R^^ are as defined for 
formula I, subject to the provisos that in a compound 
in which r2 and R^ represent hydrogen or lower alkyl, 
r6 represents hydrogen, lower alkyl or carbocyclic 
aryl, R^ represents H or alkyl and n - 0, does not 
represent hydrogen, and that in a compound in which R^ 
r2, r6 and r'' represent hydrogen or methyl and n = 0, 
R3'doe8 not represent hydrogen or an alkyl group having 
up to 4 carbon atoms. 



^ compound according to claim 1 or claim 2 in 



3. 

which R^ or R^ represents 





or R^ represents 



01 7841 3 



01 

02 

03 

04 

05 

06 

07 

08 

09 • 

10 

11 

12 

13 

14;. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 
36 
37 
38 




or 




in which each R^, rI", R^^ independently represents 
hydrogen, hydroxy, lower alkoxy, lower alkyl, halogen, 
trifluoromothyl, nitrila, uitro, amino, NR^^ r13 (i„ 
which and R*-3 are independently hydrogen or lower 

alkyl), -coon, -coorI'*, 



or 



-C-jO'^. or -O-C-R^"* (in which R^^* is lower alkyl 
aryl), or in which R^ and R^-^ are linked and together 
represent methylenedioxy or C3-C4 alkyiene. 

4. A compound according to any one of claims 1 to 3 
in which r2 is a methyl group or COR^ in which R^ is a 
methyl group. 

5. A compound according to any one of claims 1 to 4 
in which R^ and r5 are liydrogen atoms. 



6. 



A compound of general formula II: 
Oil 



(CIIJ -r' 
'J n 




II 



or a salt or solvate thereof, in which R^ represents a 
lower alkyl group, r'' represents hydrogen or a lower 
alkyl group, R^ represents an aryl group, and n is 0 to 



I 
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02 7. A coinpound aGcording to any one of claims 1 to 6 

03 in which R'' is hydrogen or a tert. butyl group. 
04 

05 0. A compound according to any one of claims 1 to 7 

06 in which is a phenyl group mono-, di-, or 

07 tri-substituted by a methoxy or a methyl group. 
08 

09 9. A compound etccording to claim 8 in which n => 1. 

10 

11 10. A compound according to any one of claims 1 to 9 

12 in which Ri is a methyl group. 
13 

14 11. 
15 

16 2-benzyi-4-hydroxy-7-methylbenz:imidazole; 

17 2-(4-chlorobenzyl)-4-methoxy-7-methylbenzimidazole; 

18 2-(4-chlorobenzyl)-4-hydroxy-7-methylbenzimidazole; 

19 2-phenethyl-4-hydroxy-7-methylbenzimidazore 

20 2-phenyl-4-hydroxy-7-methylbenzimidazole; 

21 2-{pyrid-3-yl)methyl-4-hydroxy-7-methylbenziinidazole; 

22 2-(naphth-2-ylmethyl)-4-hydroxy-7-methylbenzimidazole; 

23 2-benzyl-4-hydroxy-5-tert-butyl-7-methylbenzimidazole; 

24 5-tert-butyl-4-hydroxy-2-(4 • -methoxybenzyl } -7-methyl- 

25 benzimidazole; 

26 2-(4 '-methylbenzyl )-4-hydroxy-7-methylbenzimidazole; 

27 2-n-propyl-4-hydroxy-7-methylbenziraidazole; 

28 2- (4 •-methoxybenzyl)-4-hydroxy-7-methylbenzimidazole; 

29 2-(3'-trifluoromethylbenzyl)-4-hydroxy"7-methy-lbenzimid 

30 azole? 

31 2-(4* -N, N-dimethylaminobenzyl )-4-hydroxy-7-methylbenzi- 

32 midazole; 

33 2-naphth-l-ylmethyl )-4-hydroxy-7-methylbenzimidazole? 

34 2-benzyl-4-hydroxybenzimidazole; 

35 2-(4' -methoxybeiizyl ) -4-hydroxybenz imidazole ; 

3 6 6-(4-hydroxy-7-methyl-benzimidazole-2-yl )-hexanoic 

37 acid; 
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02 ' ethyl 6-(4-hydroxy-7-inethyi-benziinidazolo-2-yl)- 

03 hexanoate; 

Q4 ethyl 5-(4-hydroxy-7-methyl-benziinidazol-2yl ) - 

05 peiitanoate; 

06 5-(4-hydroxy-7-inethyl-benzimldazol-2yl)-peiitanoic acid; 

07 2-(2'-furyl)-4-hydroxy-7-inethylbenziinldazole; 

08 2-(thieii-2-ylinethyl)-4-hydroxy-7-raothylbenzinildazolej 

09 2-(4'ethoxybenzyl)-4-hydroxy-7-methylbenziinidazolej 

10 2- (3', 4', 5' -tr iinethoxybenzyl ) -4-hydroxy-7-raethylbenzi- 

11 inidazole; 

12 2-(3 ' ,4•-dimethoxybenzyl)-4-hydroxy-7-lnethylbenzl^^ida- 
13 zole; 

14 2- (3 ' -methoxybenzyl )-4-hydroxy-7-inethylbeiiziinidazole> 

15 2-(4' -inethoxyphenyl)-4-hydroxy-7-inethylbenziraldazole; 

16 2-(2'-inethoxybenzyl)-4-hydroxy-7-inethylbenzlmidasole» 

17 or 

18 2-(4'-hydroxybeiizyl)-4-hydroxy-7-inethylbeiizlinidazole. 
19 

20 12. 
21 

22 2-(l-phenylethyl)-4-hydroxy-7-methylbenziinidazole; 

23 2-(thlen-2-yl)-4-hydroxy-7-inethylbenziinidazole; 

24 2-(iinidazol-l-yl)inethyl-4-hydroxy-7-methylbenzlmidazole 

25 2-benzyl-3-acetyl-4-hydroxy-7-inethylbenziinidazole; 

26 i-acetyl-2-benzyl-4-hydroxy-7-inethylberiziinidazole; 

27 2-benzyl-4-hydroxy-5-chloro-7-inethylbenziinidazole; 

28 2-n-hexyl-4-hydroxy-5-tert.-butyl-7-inethylbenzlinidazole 

29 2-benzyl-4-hydroxy-5-tert . -butyl-benziiiiidazole; 

30 2-benzyl-3-acetyl-4-hydroxy-5-chloro-benziinidazole; or 

31 i-acetyl-2-benzyl-4-hydroxy-5-chloro-benzlinidazole. 

32 

33 13. A pharmaceutical composition comprising a 

34 physiologically tolerable compound as claimed in claim 

35 1 together with a physiologically tolerable carrier. 
36 
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02 14. A compound of the Eormula IXj 
03 

04 

P5 
06 

07 1^ II (IX) 

08 
09 
10 

11 in which is as defined for formula I, R* is benzyl 

12 or iiiesyl or R^ defined for formula I, RY is 

13 hydrogen, NO2 or Nn2, R^ is NO2 or NII2. R^ is tert. 

14 butyl. 

15 

16 15. 
17 

18 2-nitro-4-hydroxy-5-tert-butyltoluene-0-me8ylate; 

19 1 2-nitro-4-hydroxy-5-tert-butyltoluene; 

20' 2, 3-dinitro-4-hydroxy-5-tert-butyl toluene; or 

21 2,3-diajnino-4-hydroxy-5-tert-butyltoiueno. 
22 

23 16. A process for the manufacture of a compound 

24 according to claim 1 or 2, wherein a compound of the 

25 formula IV 
26 

22 

27 PR^^ 

29 • |j ^1 

30 23 

T ■ NMR 

32 ^ 

3.3 

34 wherein R^^ represents hydrogen or a lower aikyi group, 

35 or a group or atom convertible tliereto, R^^ represents 

36 hydrogen or a lower alkyl group, or a group or atom 
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convertible thereto, on r23 repreaenta hydrogen and 
the other R^^ represents hydrogen or a lower alkyl 
group, or a group or atom convetible thereto, and 
wherein R^^ represents hydrogen, halogen, or alkyl, or 
a group or atom convertible thereto, is reacted with a 
compound of formula V 



r26cor20 



wherein r26 represents - (CR'*r5)„-r6, or a group 
■convertible thereto, wherein r'*, R^, and R^, and n each 
have the meanings defined in claims 1 and 2 with 
reference to formula I or formula III and R^S 
represents a leaving group or hydrogen to form a 
compound of the formula VI: 




or 




e^nd, if required, a nitrogen atom of, and/or the 
4-oxygen atom on, the benzimidazole nucleus is acylated 

0 

with a group of the formula CR^ or is alkylated, and if 
required protecting groups are removed, and if required 
a salt or solvate is formed. 
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02 17. A benziinidazole having an optionally etherified 

03 or estified hydroxy group in the 4-po8ition and a 

04 : lipophilic group, for use as an active therapeutic 

05 substance. 
06 

07 18. A compound according to claim 17 in which the 

08. lipophilic group is in the 2-position. 

09 
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